Background: Pollen allergens are one of the main contributors to the development and/or aggravation of allergic rhinitis, allergic conjunctivitis, and asthma. Objective: An examination of the airborne pollen in residential areas should be conducted to aid the diagnosis and treatment of allergic diseases. Methods: Airborne pollen samples were collected from 2 sites in Incheon and 2 in Seoul from 2015 to 2016.
INTRODUCTION
Airborne pollen is a potential cause of pollinosis, which is induced or exacerbated during the peak of the pollen season. The most typical types of pollinosis are allergic rhinitis, asthma, allergic conjunctivitis, and atopic dermatitis [1] [2] [3] [4] [5] . Since the investigation of airborne pollen distributions is essential for the diagnosis and treatment of allergic diseases, multiple surveys and studies have been performed in the United States, Europe, and Japan [6] [7] [8] . Several studies have also carried out in South Korea to investigate the association of airborne pollen and climate with allergic diseases [9] [10] [11] [12] [13] [14] [15] [16] .
Airborne pollen concentrations vary by region and season; thus, the use of reliable sampling methods is considered crucial for the continuous monitoring and analysis of pollen. The sampling sites need to be airy, easily accessible to facilitate the change of trapping drums, and appropriate to measure the airborne pollen distribution of the surrounding environment. In this study, we aimed to investigate pollen concentrations and seasons, changes in the major allergic pollen types, and regional differences over a 2-year period in Incheon and Seoul using pollen traps established at four different sites.
MATERIALS AND METHODS

Pollen sampling
Pollen sampling was carried out in 4 sites, 2 in Incheon (Incheon Women's Cultural Center at Galsan-dong and Incheon Red Cross Hospital at Yeonsu-dong) and 2 in Seoul (Korea University Anam Hospiral at Anam-dong and Hallym University Kangnam Sacred Heart Hospital at Daerim-dong) between January 1, 2015 and November 30, 2016 (Table 1) .
Airborne pollen was sampled using a Burkard spore trap (Burkard Scientific, Hertfordshire, UK) installed on the rooftop of each building. The Burkard sampler is a vacuum pump that continuously samples air particles for 7 days at a consistent flow rate of 10 L/min. Samples were retrieved weekly on the same day.
Pollen identification and observation
Pollen samples were stained with gentian violet solution (10-g gelatin, 60-mL glycerin, 1.0-mL 0.1% gentian violet in alcohol, 0.3-mL phenol, and 35-mL distilled water) and observed under an optical microscope at 400 magnification. (Fig. 2 ). (Table 4) .
Concentration changes in major allergenic pollen types over 2 years
Concentration of major allergenic pollen types in Incheon and Seoul
The concentration of the major allergenic pollen types was significantly higher in Incheon than in Seoul (p = 0.006 in 2015, p < 0.001). In 2015, the pollen concentration of Humulus spp. (p < 0.001), Artemisia spp. (p < 0.001), Ambrosia spp. (p = 0012), Chenopodiaceae (p < 0.001), and Gramineae (p < 0.001) was significantly higher in Incheon than in Seoul, whereas that of Cupressaceae (p = 0.038) was significantly higher in Seoul than in Incheon. In 2016, the pollen concentration of Gramineae was significantly higher in Incheon than in Seoul (p = 0.003) ( Table 5) . 
Maximum pollen concentrations
In the spring, the maximum pollen concentration was found at Galsan-dong, Incheon in 2015 (3, 844 (Fig. 3) .
Distribution of allergenic pollen types
Tree pollen predominated from March to May, whereas weed pollen predominated from August to October (Figs. 4, 5) . The pollen season of Alnus spp. started in mid-February in both regions; that of Ulmus spp./Zelkova spp. started in early March in Incheon and mid-March in Seoul, reaching peak levels in midApril; that of Cupressaceae started in mid-March in both regions and lasted until early May, reaching peak levels in early April; that of Betula spp. started in mid-March and peaked in April; whereas that of Quercus spp. reached peak levels from mid-April to midMay and continued until June.
Among weeds, the pollen season of Humulus spp. ranged from early August to late October in both regions, reaching a peak in mid-September in Incheon and in early and midSeptember in Seoul; the pollen season of Artemisia spp. ranged from early August to late October in both regions, reaching a peak concentration in mid-and late October in Incheon and from late August to late September in Seoul; the pollen season of Ambrosia spp. started in mid-August in both regions and lasted until early October in Incheon and until late October in Seoul, reaching a peak concentration from early to mid-September. Among grasses, the pollen season for Gramineae ranged from mid-May to mid-October in Incheon and from late April to late September in Seoul (Fig. 4) . 
DISCUSSION
In this study, pollen samplers were established at 4 sites in Incheon and Seoul to monitor airborne pollen concentrations over a period of 2 years. Airborne pollen reached peak concentrations in the spring and fall, with tree pollen predominating from March through May and weed pollen predominating from August through October. Pinus spp., Quercus spp., and Ginkgo spp. showed the highest pollen concentrations among the trees; Humulus spp., Artemisia spp., and Ambrosia spp. among the weeds; and Gramineae among the grasses. The total concentration of pollen was higher in 2016 than in 2015. The pollen concentration of Betula spp. in Incheon and also of Betula spp., Humulus spp., Artemisia spp., Ambrosia spp., and Chenopodiaceae in Seoul increased in 2016. However, the peak concentration was observed at Yeonsu-dong, Incheon.
The major types of airborne pollen showed similar annual 
